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Human well-being and development of coastal zones has always depended on the services 
provided by the coastal ecosystems.  While demands for ecosystem services such as food 
and clean water are growing, human actions are diminishing the capability of many 
ecosystems to meet these demands.  Human activities have led to the significant changes of 
ecosystems’ scopes, distributions and conditions.  Globe coastal zones face the great 
pressure from economic development and population growth.  Human activities have been 
the main driving forces affecting the coastal shape and coastal ecosystems.  It is very 
important theoretically and practically for sustainable development in coastal zones to study 
the value of coastal ecosystem services and evaluation methods and to integrate the value 
information into the coastal zone management. 
This dissertation presents a systematic evaluation of services provided by the coastal 
ecosystem and its application in the coastal zone management using multidiscipline theories 
and methodologies, including environmental science, ecological science, resources 
economics and environmental economics.  Combining theory with positive analysis, this 
study contributes to the literature on ocean and coastal management research in seven ways. 
First, the study demonstrates that coastal zone management decision should be based on the 
value of coastal ecosystem services and should be ecosystem-based.  The conditions and 
trends in changing capacity of coastal ecosystems are summarized and demonstrated at the 
outset.  Through economic analysis of coastal ecosystem issues and study of the evolution 
of globe coastal zones management models, we conclude that the coastal zone management, 
including decision-making and design of economic instruments, should be based on the value 
of ecosystem services and the management area should combine marine ecosystem with 
estuary ecosystem and the watersheds that drain into them.  The application of coastal 
ecosystem service evaluation in coastal zone management is also discussed. 
Second, a framework for identifying and classifying coastal ecosystems and services 
provided is developed. Identifying and defining the coastal ecosystems and their services are 
essential components in the valuation and management of coastal systems. There is no well 
developed framework to identify the coastal ecosystems and their services although there 
have been a number of articles on the evaluation of coastal ecosystem services in the existing 
literature.  Employing a global land use classification system with a high level of 
standardization (FAO-LCCS), classification of coastal systems of Coastal Systems of Europe 
(CSE) and typologies of the Land-Ocean Interactions in the Coastal Zone (LOICZ) program, 
and adapting to the recently developed typology of the system of ecosystem services in the 
literature, the study establishes a formal system for classifying the coastal ecosystems and 
their services based on the definitions and relationships among processes, functions, and 
services of coastal ecosystems, and on land coverage, functional diversity and habitat 
diversity of coastal systems. 
Third, the study examines systematically the evaluation methods for ecosystem services, 
develops an integrated frame work to assess the value of coastal ecosystem services, and 















examine the utilitarian and non-utilitarian value of coastal ecosystems and services provided 
by them, and the role of these two valuation approaches in the decision making of coastal 
ecosystem management.  We establishes a conceptual framework for the assessment and 
valuation of services provided by coastal ecosystems, which considers the ecological 
structures and processes, land use decisions, human welfare and the feedbacks between them.  
The study reviews and compares the valuation techniques of various services provided by 
coastal systems, and establishes the best feasible order of methods to evaluate the coastal 
ecosystem services. 
Fourth, the study develops a systematic approach for the measurement of overall 
socioeconomic benefits associated with an integrated coastal management (ICM) program.  
Integrated coastal management (ICM) is an accepted management framework to address 
coastal and marine environmental problems and to achieve sustainable use of coastal 
resources.  Scholars agree that one indicator for assessing the success of an ICM program is 
its socioeconomic benefits.  Although conceptual framework for ICM benefit-cost analysis 
has been discussed in the literature, there has been little attempt in the research community to 
develop empirical assessment of the overall benefit associated with an ICM program.  We 
develop a systematic approach for the measurement of overall socioeconomic benefits 
associated with an integrated coastal management (ICM) program.  The analytical 
framework includes multiple marine industry sectors (e.g., ocean shipping and commercial 
fisheries) as well as environmental and resource sectors (e.g., water quality and endangered 
species).  The net benefit measure captures both economic and environmental effects.  We 
apply our analytical model to Xiamen, China, using empirical data from 1992 to 2001.  
Results of the case study show that the implementation of ICM program in Xiamen has led to 
a significant increase (80%) in annual socioeconomic benefit from its marine sectors.  Thus, 
the Xiamen ICM program has been effective in achieving sustainable development. 
Fifth, the study presents a framework to analyze the equity of ICM. The distribution of 
benefits and costs of ICM among different income groups and between inter-generation is the 
key factor to determine if ICM can be implemented smoothly.  However, there has been 
little efforts in the research community to develop equity analysis of ICM.  The analytical 
framework developed in the study includes both intra- and inter-generation equity analyses.  
Net welfare change and benefit-cost ratios for each affected groups with and without ICM are 
employed to determine the intra-generation equity of CIM.  The changes in society’s total 
capital stocks and the natural capital stocks are used to determine the inter-generation equity.  
The analytical models are applied to Xiamen, China, using data from Integrated Treatment of 
Western Seas (ITWS) project, which is the initiative program of the second round ICM in 
Xiamen.  The result show that there are serious intra-generation equity issues in ITWS 
although the overall benefits of ITWS are far greater than the costs.  The loser is the 
fisheries sector, whose welfare decreases significantly after ITWS.  To improve the policy, 
we develop two models to estimate separately the compensation standard to losers and the 
shares of contribution by winners to a compensation fund under ICM. 
Sixth, the study constructs an economic model to assess the value of marine space and marine 
environmental capacity to provide sound basis for economic instruments under ICM.  While 















challenges facing us today, the value of marine spatial resources continues to be overlooked 
and undervalued.  We have begun to reach the limits of the oceans and must now begin to 
utilize and govern them in a sustainable way.  Imposing usage charges in sectors that utilize 
marine areas for production or for waste disposal would be an efficient economic instrument 
to discourage waste, optimize distribution, promote conservation and provide funds to 
improve sea areas health.  The essential task for establishing the usage charges for marine 
spaces is to estimate the value of marine areas. Based on the theory of valuation of marine 
spaces, two operating models are developed to assess the value of marine spaces and the 
value of marine environmental capacity.  And the models are applied to price different types 
of marine spatial functions in Xiamen.  The results establish marine usage charge for the 
Xiamen government. 
Finally, the study presents a series of ecological economic models to appraise the ecological 
damage and value of filled seas as production factors to provide scientific support for the 
decision making of coastal reclamation planning and policy.  Coastal reclamation usually 
means that the sea is filled with land to create more useful land area.  The reclamation, 
however, results in heavy losses to ecosystems of the coastal environment.  The value of 
filled seas as production factors and ecological damage of sea reclamation must be integrated 
into the decision-making in planning and policy to ensure sustainable development of coastal 
zones. We apply the models to Xiamen and find that the values of filled seas for industrial 
zone and for commercial use are 48.82 yuan/m2 and 1251.4-1572.04 yuan/m2, respectively; 
the value of ecological damage of sea reclamation is 279 yuan/m2.  The present usage 
charges are so low that they do not include the full costs of sea reclamation and should be 
modified to 327.82 yuan/m2 for industrial use and 50%-55% of the adjacent land prices for 
commercial use.   
Keywords Coastal ecosystem; Services of ecosystem; Evaluation; Benefits-costs analysis; 
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